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Photolytic and photocatalytic degradation of UV filters
Photodecomposition is one of the most important abiotic processes affecting the fate of UV 92 absorbing compounds in the aquatic environment and photocatalysis has been suggested as an 93 effective method to degrade UV filters [40] . However, UV filters transformation appears to be 94 a complex process, barely addressed to date as they designed not to be degraded in UV light.
95
The photodegradation of UV filters may produce transformation products which pose 96 additional environmental stress. The mechanisms of photodegradation of UV filters include 97 (i) direct or indirect photolysis by the dissociation of adsorbing molecule and produced free 98 radicals or reactive fragments, and (ii) photo-isomerization which yields species that probably 99 absorb less UV light than the parent species [27] .
100
Among different classes of UV filters, photodegradation and photo-stability of 101 benzophenone derivatives UV filters has been studied extensively using OH
• [40, 41] . Typical and pH also affect the direct photolysis (Table A2 ). Salinity and high DOM concentration 128 were found to reduce the direct photolysis of those benzophenones while nutrients (e.g.
129
nitrates) in lake water increased the photolysis during solar irradiation (Table A2 ) [44] . The 
165
The application of hybrid system such as chlorination and photolysis with sodium 
169
Although avobenzone was stable in organic solvents under UV irradiation, photochemical 170 degradation in water was occurred with the formation of two pairs of corresponding 171 substituted benzoic aldehydes and acids. The longer was the irradiation, the higher were the 172 levels of these products. UV-C was found to be very effective.
173
The recent studies of photocatalysis have shown it to be very effective in the removal Further research is needed to:
207
Compare photocatalysis of different classes of UV filters using different catalysts.
208
Develop new photocatalyst to increase their performance, selectivity and longevity.
209
Focus more on utilizing solar irradiation facilitated visible light photodegradation.
210
Study the fate of UV filters as a mixture in the environment.
211
Evaluate different treatment technologies such as adsorption, biodegradation, 212 membrane filtration, along with photocatalysis for UV filters removal from 213 contaminated water.
214
Identify photodegradation pathways and products. 
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(First report on the occurrence of organic UV filters in the Arctic) 
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[33] N. Negreira, P. Canosa, I. Rodriguez, M. Ramil, E. Rubi, R. Figure A1 . Proposed BP-3 degradation pathways during ozonation, adopted from ref. [5] . 
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Highlights
Photolysis of UV filters was a slow process.
Presence of photosensitisers (e.g. 3 CDOM*) increased photolysis.
Salinity and DOM decreased the photolysis of UV filters.
Photocatalysis was very effective for UV filters removal.
Radiation source, catalyst and O 2 content were key factors for photocatalysis.
